Adenovirus mediated thymidine kinase gene therapy may enhance sensitivity of ovarian cancer cells to chemotherapeutic agents.
The current treatment concept of ovarian cancer consists of radical surgery with subsequent chemotherapy. We have shown that adenovirus (ADV) mediated thymidine kinase (TK) gene transduction of cisplatin-resistant human ovarian cancer xenotransplanted into nude mice followed by ganciclovir (GCV) administration leads to prolongation of survival or cure. In this study the interaction of ADV-TK gene therapy and selected chemotherapeutic agents commonly used for the treatment of ovarian cancer was investigated in three ovarian cancer cell lines with different growth patterns. Toxicity and cell killing efficacy of gene therapy, chemotherapy and their combinations with different concentrations and time intervals were measured by a 3-(4,5- dimethylthiazol)-2,5-diphenyl tetrazolium bromide (MTT) based assay. A slightly increased resistance to gene therapy was observed in cells pretreated with chemotherapy. Removal of the drugs restored the previous susceptibility of the cells to gene therapy. No antagonism was observed with gene therapy followed by chemotherapy. The concomitant application of gene therapy and chemotherapy resulted in a higher rate of cell death than the interval therapy. A dose dependent synergistic interaction was observed only for the combination of gene therapy and the topoisomerase 1 inhibitor topotecan. This synergistic effect was still seen even if the chemotherapeutic agent was added 72 hours later. Our data demonstrate that in addition to its own therapeutic efficacy, ADV-TK based gene therapy may enhance the effect of subsequent chemotherapy while up-front chemotherapy was disadvantageous.